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SOLUTIONS

1. (B)

Let first root = o and second root = 1
(04

Then a.l:E = k=5.
o b5

2. (B)
3a+4
a+1

2 = 3a+4=2a+2 = a=-2

Itis giventhat af=2 =

_2a+3
a+1l

Also a+B=

2a+3 _ 4+3_ 1

Putting this value of a, we get sum of roots =— =—
a+l —2+1

3. (A)
0L+B=g and ap=2

o + P2 =(a+5)2—2a5=%—4=—%

Hence required equation x* —(a” +B*)x+a’p* =0
2 7
= X +ZX+4:0

= 4x*+7x+16=0

4. (D)
ao’ +bo=—c

X
= ao+b=—-—
o

= aB+b:—§

. _(a_ﬁﬁ_ﬁj:ﬂ:—_z

c C C a
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5. (A)
Let o =7+5i, then its conjugate p=7—5i,so required equation is given by x° —(OL+B)X+0L[3 =0

= X*—(14)x+(49+25)=0
= x?=14x+74=0

6. (A
From the given equations, we find that g and r are roots of the equation a(p + x)2 +2bpx+c=0 or

ax’ +2x(a+b)p+ap*+c=0.

Now product of the roots is qr _ap +c_ p+=

7. (D)
8sec’0—6secO+1=0

= secez1 or sece:l,
2 4

But sec6>1 or secO<-1.
Hence the given equation has no solution.

8. ©
Clearly x =1 is aroot as sum of coefficients = 0.
Using product of root = ﬁ

We get other root.

9. ©
Putx=4in X+ px+12=0, we get p=—7.
Now second equation x*+ px+q =0 have equal roots.

Therefore, p>=4q = q =47?

10. (B)
1 1 TP
Let x=2+————— = x=2+= (on simplification)
1 X
2+
2+.....0
= x:lJ_r\/E.
But the value of the given expression cannot be negative or less than 2, therefore 1++/2 is required
answer.
11. (B)
Equations px?+2gx+r =0 and gx? —2(\/q_r) x-+q =0 have real roots, then from first 4% —4qr >0
= ¢°-qr>0 = qg*=>pr ... (i) and from second 4( pr)—4q* >0 (for real root)
= pr=q* . (ii)
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From (i) and (ii), we get result

q° = pr
12. (D)
ax’ +Xx+b =0 has real roots
= (1)2—4ab>0 — —4ab>-1or 4ab<1 (|)

Now second equation is x> —4\/5x +1=0.
Therefore D =16ab -4,

From (i) D<O0

Hence roots are imaginary.

13.  (C)
Let roots of x*—cx+d =0 be a, B then roots of x> —ax+b=0 be a, a
ocB:d,ochoc:a,OLZ:b
Hence, 2(b+d)=2(a’ +aB)=20(a+p)=ac

14.  (C)
Since x is real, so (x—4) is always positive and its least value is 0 and so the minimum value of given
expression is 1.

15.  (B)
If the given expression be y, then 2x*y +(3y —1)x+(6y—2)=0

If y=0 then A>0 forreal xi.e. B2—4AC >0 or —39y* +10y+1>0 or
1

1
13y +1)(3y-1)<0 ——<y<-—
(13y+1)(3y-1)<0 = ~ <y <7

If y=0 then x =-2 which is real and this value of y is included in the above range.

16. (D)
If the roots of the quadratic equation ax® +bx+c =0 exceed a number k, then ak® +bk +c>0 if a>0
, b? —4ac >0 and sum of the roots > 2k .

Therefore, if the roots of x?+x+a=0 exceed a number a, then a’+a+a>0,1-4a>0 and

-1>2a = a(a+2)>0,as% and a<—% = a>0 or a<—2,a<% and a<—%.

Hence a<-2.

17.  (B)
Here D=Db*—4c >0 because c <0 <b.
So roots are real and unequal. Now, ao+p=-b<0and ap=c<0
One root is positive and the other negative, the negative root being numerically bigger.
As o<, a is the negative root while § is the positive root.

So, |of>p and a<0<p.
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18.

19.

20.

21.

©)
Given equations are 2x*+3x+51 =0 and x* +2x+3\ =0 have a common root if
2

X X Ll ea-a

a1
or A=-10.
©)
2X S 1 N 2X S 1 - 2X 3 1 S
2X° +5x+2  x+1 (2x+1)(x+2) (x+1) (2x+1)(x+2) (x+1)
_ 2 _ 2_ v _ _
2x(x+1) (2X+1)(X+2)>03 2x" +2x-2%" —4x—x-2 o 3x-2 20
(x+1)(2x+1)(x+2) (x+1)(x+2)(2x+1) (x+1)(x+2)(2x+1)
Equating each factor equal to O,
We have x=-2, —1,—3,—1.
3 2

It is clear that —§< x<—% or 2<x<-1.

©

Multiplying x> —ax+b=0 by x"™ —ax"+bx"*=0 .. (i)
o, B are roots of x*> —ax+b =0, therefore they will satisfy (i) also
a"™ —aa" +ba"t =0 (i)

and B"* —ap" +bp"t =0 ...(iii)

Adding (ii) and (iii)

a"+p" =V, .

Trick: Put n=0,1,2
V,=a’+B° =2, V,=a+B=a,a’ +p* =V, =a’-2b

Now the option C = V, =aV, bV, =a*-2b

(B)
Since o, 3 are the roots of equation x?=3x+5=0
So o’ —-30+5=0
B> -3B+5=0
o’ —3a0=-5
p*-3p=-5
Putting in (a®-3a+7) and (B> -3p+7) ... (1)
—5+7,-5+7
2 and 2 are the roots
The required equation is x> —4x+4=0
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22. ©
2m-1

c
Product of the roots — =3
a m

Im-2m=-1 =m=-1

23. ©
Since o, a re the roots of the ax® +bx+c

Then ao’ +ba+c=0
oc(aoc+b)+C:O

(aoc+b)=g ................. (1)
Similarly
(aB+b)="2 )
1 11 1
(aoc+b)2 (oc[3+b)2 (—C/oc)z (—C/B)2
, b 2c
L o B _ofp (atB) -20p a7 54 b -2ac
2 ¢ 2 c? ¢t ak?
24.  (B)
(a—-PB)= (a+[3)2—4a[3
_(k=4) _ =2
Now, OHB_(k—Z)' ocB_k_Z
(k-4 8 |JK*+16-8Kk+8(k-2)
(“_B)‘\/(k_zj "k-2) " (k—2)
 JK?+16-8k+8(k-2)
) (k-2)
3k—6=+k
k=32
2
25.  (B)

x* +3x+4=0 has complex roots.
= Both roots are common

2 a 8

1 3 4
= a==6
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